RESEARCH
Breastfeeding improves child survival by protecting against morbidities while providing nutritional and psychosocial benefits. [1, 2] The promotion of exclusive breastfeeding (EBF) for the first 6 months of life is estimated to be the most effective measure to save infants from morbidity and mortality in low-income settings. [2] Optimal infant feeding practices during the first 6 months of life are described as initiation of breastfeeding within the first hour after giving birth [3] and EBF for 6 months. [4] Complementary feeding should be introduced at the age of 6 months. [4, 5] Different feeding practices have been defined by the World Health Organization (WHO) ( Table 1) . Predominant, partial or no breastfeeding increase the risk for pneumonia and diarrhoea-related mortality when compared with EBF during the first 6 months of life. The absence of breastfeeding carries the highest risk. [6] Mixed feeding is also associated with an increased risk of HIV transmission through breastfeeding. [7] Despite its benefits, EBF remains a rare practice in South Africa (SA) and national rates are estimated at 6.8 -8.3%. [8, 9] Concurrently, infant and child mortality rates remain high. [10] Giving only breastmilk and no water or food has been described as an alien concept, [11] counterintuitive and impractical [12, 13] in African societies. In SA, fluids and food are introduced to infants as early as 2 -4 weeks after birth. [12, 14, 15] Maize meal porridge is the most common type of food introduced in rural areas, [14] [15] [16] whereas commercial infant cereal is commonly introduced in urban areas. [12, 15] Very few studies describe the infant feeding practices of mothers living in lowincome areas of the Western Cape Province of SA, which handicaps proper planning of tailored intervention strategies. The objective of the study was to provide a detailed description of the infant feeding practices in a low-income community of the province during the first 6 months of life.
Methods
The study was conducted from February to August 2011 in Avian Park and Zwelethemba in Worcester, an urban town in the Western Cape. Worcester is situated roughly 100 km east of Cape Town. Both communities are low-income settings and have formal and informal housing sections. [17] This study was conducted according to the Declaration of Helsinki guidelines and all procedures involving human participants were approved by the Committee for Human Research, Stellenbosch University, Cape Town. Written informed consent was obtained from all participants.
Quantitative component
A cross-sectional community-based study was performed with simple randomly selected households. Streets were numbered and selected using a computer-generated random selection table. An equal number of houses (n=6) from every randomly selected street (n=34) was included. Avian Park and Zwelethemba both had one informal area. These informal areas were divided into blocks to represent streets. If not enough households within a street or block qualified, another street or block was randomly selected and the process was repeated. Participants were included if they were the primary caregivers of infants <6 months old, spoke one of the three languages of the area (isiXhosa, Afrikaans and English), and had lived in the area for at least 5 years. A trained fieldworker conducted the interview in a private room or section of the participant's house using a structured questionnaire. The questionnaire was adapted by the researcher from questionnaires used in Africa by the Linkages Project. [18, 19] It included sections on sociodemographic characteristics, infant feeding practices, infant feeding knowledge and support, and self-reported HIV status. Questions were close-ended and based on the participant's answer, prompts guided the fieldworker to the next relevant question. Content validity was reviewed by a panel of Background. Exclusive breastfeeding during the first 6 months of life protects against infant morbidity and mortality. Few studies describe the infant feeding practices of mothers living in low-income areas of the Western Cape Province of South Africa (SA). Objective. To describe the infant feeding practices of mothers of infants younger than 6 months in two low-income communities of SA. Methods. A cross-sectional community-based study using a structured questionnaire, and seven focus group discussions were conducted from February to August 2011 in Avian Park and Zwelethemba in Worcester, an urban area in the Western Cape. Results. Seventy-seven per cent of participants (n=108) had initiated breastfeeding. At the time of the study, 6% (n=8) breastfed exclusively. Ninety-four per cent (n=132) applied suboptimal breastfeeding practices: 36% (n=51) breastfed predominantly, 27% (n=38) breastfed partially and 31% (n=43) did not breastfeed. Ninety per cent (n=126) of the mothers had introduced water, of whom 83% (n=104) had done so before their infants were 1 month old. Forty-four per cent (n=61) of the mothers had introduced food or formula milk, of whom 75% (n=46) had done so before their infants were 3 months old. Qualitative findings indicated that gripe water, Lennon's Behoedmiddel and herbal medicines were also given to infants. Nutritive liquids and/or food most commonly given as supplementary feeds were formula milk and commercial infant cereal. Conclusion. Exclusive breastfeeding (EBF) during the first 6 months of life was a rare practice in these low-income communities. Water, non-prescription medicines and formula milk and/or food were introduced at an early age. experienced nutrition professionals and face validity was tested during a pilot study prior to the study. Data were analysed with Statistica (version 10). Distributions of variables were presented with histograms. Medians or means were used as the measure of centre location for ordinal and continuous responses and standard deviations (SDs) as indicators of spread. The relation between two nominal variables was investigated with a χ 2 test and differences were considered to be significant at p<0.05. A 95% confidence interval was used to describe the estimation of unknown parameters.
Qualitative component
Separate focus group discussions were held with mothers who breastfed exclusively or predominantly; mothers who breastfed partially; and those who did not breastfeed. Participants were purposively recruited by fieldworkers who went from door to door in different areas of the two communities. Focus group discussions were conducted according to the procedures outlined in the United States Department of Agriculture's (USDA) Community Food Security Assessment Toolkit. [20] Focus group guides with a written list of questions and probes were compiled by the researcher. These guides were available in isiXhosa, Afrikaans and English. Trained fieldworkers transcribed focus group discussions and translated the discussions to English where necessary. Fieldworkers worked in pairs and all transcriptions and translations were checked by the partner and rechecked by a senior fieldworker who managed the group. The researcher analysed and interpreted the final transcripts and notes. The information from each focus group was summarised into categories. Findings from focus groups with the same participant profiles were grouped into a cluster, e.g. mothers who breastfed partially. Similarities and differences within and between clusters were investigated.
Results

Sociodemographic results
One hundred and forty primary caregivers were interviewed using the structured questionnaire. All were female and the biological mother of the infant. Mothers had a mean±SD age of 26.4±6.8 years (range 15 -45). The infants' ages ranged from <1 month to 5 months (median 2.0; mean±SD 2.0±1.5). Two-thirds (66%; n=93) of the infants were younger than 3 months old. IsiXhosa (54%, n=75) and Afrikaans (35%; n=54) were the two main languages spoken with a significant difference (p<0.001) in first language between Avian Park (74% Afrikaans speaking) and Zwelethemba (82% isiXhosa speaking). Eighty-one per cent (n=112) of the participants were unmarried and 60% (n=84) lived without a male partner or husband. Ninety-one per cent (n=127) had attained a high school education level or higher and 73% (n=102) were unemployed. Most mothers had given birth at a government facility (96%; n=135). Focus group discussions were held with 65 mothers of infants younger than 6 months. The sociodemographic profiles of the participants are summarised in Table 2 .
Breastfeeding initiation
Seventy-seven per cent (n=108) of the mothers had initiated breastfeeding and all but 5% (n=5) of these had done so within the first hour after giving birth. Maternal HIV infection exerted a significant influence on infant feeding choice (p<0.001). Nineteen (14%) mothers reported that they were HIV-positive and none of them breastfed. At the time of the interview, 10% (n=11) of the mothers who initiated breastfeeding had discontinued breastfeeding. Ten of these mothers had discontinued breastfeeding before their infants were 3 months old.
Breastfeeding practices
Six per cent (n=8) of the mothers breastfed exclusively at the time of the interview. Ninety-four per cent (n=132) applied suboptimal breastfeeding practices: 36% (n=51) breastfed predominantly, 27% (n=38) breastfed partially, and 31% (n=43) did not breastfeed. Mothers from Zwelethemba were more likely to breastfeed partially while mothers from Avian Park were more likely to breastfeed predominantly (p=0.001). There was also a correlation between first language and breastfeeding practices, with isiXhosaspeaking mothers more likely to give their infants food than Afrikaans-speaking mothers (p<0.001). Fig. 1 illustrates the breastfeeding practice by infant age. The highest proportion of exclusively and predominantly breastfed infants were <1 month old and the highest proportion of partially breastfed infants were 2 months old.
Replacement feeding
All mothers who never initiated breastfeeding or who discontinued breastfeeding (31%, n=43) gave formula milk as replacement feed. These mothers all reportedly boiled the water before mixing the formula milk and used the scoop in the tin to measure level scoops of formula milk powder. According to their reports of how they reconstituted the formula milk, 45% (n=19) diluted the formula milk correctly, while 45% (n=19) overdiluted and 10% (n=4) underdiluted the formula milk. Focus group discussions revealed that mothers over diluted formula milk since they could only afford a limited number of tins per month and often relied on grants or other people for financial support. Some added cooked porridge or meelbol to the reconstituted formula milk to save milk. Meelbol is cake or bread flour that is scorched brown and cooked like soft porridge.
'That is why I say I mix it with the meelbol when we make it half, to come out with the tin of milk. ' (Formula-feeding mother.) Water, infant cereal or rooibos tea (indigenous, caffeine-free tea) was also given to infants if not enough formula milk was available.
'Since he doesn't drink the breast, he only drinks bottle and he doesn't get full from the bottle and there is not that much milk to give a bottle the whole day, then I found out that I must give him porridge and he got calmer because his stomach is now full. ' (Formulafeeding mother.)
Some mothers reported that they prepared a flask of formula milk for the night. They advised those mothers who did not have a flask to prepare a big bottle of milk and to wrap a warm napkin around it to keep the milk warm. Others disagreed and alluded to the fact that formula milk should be drunk immediately. Fig. 2 summarises the introduction of nonnutritive liquids. Ninety-one per cent (n=88) of the breastfeeding mothers reported that they gave their infants water, of whom 85% (n=75) had started before their infants were 1 month old. Eighty-eight per cent (n=38) of the formula-feeding mothers reported that they gave their infants water, of whom 76% (n=29) had started before their infants were 1 month old. There was no significant difference between breastfeeding and formula-feeding mothers and the practice of giving water (p=0.673) or having done so before 1 month of age (p=0.359). Opinions on the practice of giving non-prescription medicines varied. In Zwelethemba, gripe water and herbal medicines were given by some mothers, while in Avian Park, giving gripe water and Lennon's Behoedmiddel (antacid) were reported more frequently. Gripe water and Lennon's Behoedmiddel are over-thecounter products marketed for treating wind, stomach ache, colic and diarrhoea in children. Fig. 3 summarises the introduction of nutritive liquids and/or food. Thirty-nine per cent (n=38) of the breastfeeding mothers reported that they gave their infants nutritive liquids (including formula milk) and/or food, of whom 79% (n=30) had started before their infants were 3 months old. Fiftythree per cent (n=23) of the formula-feeding mothers reported that they gave their infants nutritive liquids (excluding formula milk) and/or food, of whom 70% (n=16) had started before their infants were 3 months of age. There was no significant difference between breastfeeding and formula-feeding mothers and the practice of giving nutritive liquids and/or food (p=0.116) or having done so before 3 months of age (p=0.413).
Supplementation of non-nutritive liquids
Fig. 2. Summary of the introduction of non-nutritive liquids.
Supplementation of nutritive liquids and/or food
Commercial infant cereal and formula milk outweighed the use of any other supplementary nutritive liquids or food (Fig. 4) . The 38 breastfeeding mothers and 23 formula-feeding mothers who gave supplementary nutritive liquids and/or food were allowed to report all products given. Sixty-two reports were received from breastfeeding mothers, with commercial infant cereal (n=28) and formula milk (n=27) reported most frequently. Twentyfive reports were received from formulafeeding mothers, with commercial infant cereal (n=22) reported most frequently. In Zwelethemba, commercial infant food was also reported in focus group discussions while participants from Avian Park reported cooked soft porridge, starchy vegetables and rooibos tea. Meelbol was given by both communities but appeared to be a more common practice in Avian Park.
Discussion
The breastfeeding initiation rate of 77% was lower than rates seen in developing countries (95%), [6] the national rate in 2008 (88%) [21] and rates reported in rural and peri-urban areas of SA (88% -100%). [12, 14, 16] Consistent with previous research and survey findings in SA, [8, 15] most of the mothers who discontinued breastfeeding had done so before their infants were 3 months old. These rates of lower breastfeeding initiation and early discontinuation of breastfeeding are discouraging since breastfeeding is a key child survival strategy, especially in lowincome settings. [1, 2] Breastfeeding initiation was significantly influenced by maternal HIV infection and may improve after SA's adoption of the WHO recommendations that all HIV-positive pregnant women and breastfed infants should receive antiretroviral prophylaxis or treatment to support safer breastfeeding and child survival. [22] Similar to findings in Cape Town, [12] early initiation of breastfeeding was evident. Ninety-five per cent of the mothers who initiated breastfeeding had done so within the first hour after giving birth. This is a positive finding since early initiation is associated with increased breastfeeding success and the establishment of milk production. [23] All mothers who never breastfed or who discontinued breastfeeding (31%; n=43) gave formula milk as replacement feed. However, despite the correct choice of product, formula-feeding practices were poor. Nearly half (45%; n=19) of the mothers overdiluted the milk and mothers reported deliberate overdilution to save milk. The practice of overdilution has been reported before [24, 25] and is of concern since it lowers the energy density and nutrient concentration of formula milk, leading to decreased energy and nutrient intake. [26] Combined with poor hygiene practices such as mixing one big bottle for the day or keeping a flask of formula milk next to the bed at night, infants are put at risk of gastroenteritis, poor weight gain and malnutrition. [26, 27] In Avian Park and Zwelethemba, EBF was a rare practice. Only 6% (n=8) of the mothers breastfed exclusively at the time of the study. This is similar to the EBF rates in SA in 1998 (6.8%) [8] and 2003 (8.3%). [9] The early introduction of water, nutritive liquids and/ or food is well documented in SA. [12, [14] [15] [16] 26] Similar to findings by Fjeld et al., [28] mixed feeding was the conventional way to feed and, consistent with the findings of Sibeko et al., [12] in a peri-urban area of Cape Town predominant breastfeeding was the most common method of feeding.
There was a significant difference in breastfeeding practices between the two communities. Partial breastfeeding was more common in Zwelethemba while predominant breastfeeding was more common in Avian Park (p=0.001). Both predominant and partial breastfeeding increase the risk for pneumonia and diarrhoea-related mortality. [6] While Buskens et al. [13] found that most mothers from SA used non-prescription medicines, very few accounts of this practice emerged from the quantitative reports. However, qualitative findings indicated that gripe water, Lennon's Behoedmiddel and herbal medicines were still used by some mothers and given to prevent or treat cramps, flatulence and jaundice.
Consistent with findings by Kruger et al., [26] water was introduced within the first month of life and nutritive liquids and/or food within the first 3 months of life. Both breastfeeding and formula-feeding mothers supplemented their milk feeds. In 2011, Nor et al. [29] found that formula-feeding mothers also supplement their milk feeds, contrary to the belief that only breastfeeding mothers doubt their milk and therefore supplement feed. The practice of introducing water before 1 month of age (p=0.359) and nutritive liquids and/or food before 3 months of age (p=0.413) did not differ significantly between breastfeeding and formula-feeding mothers. Commercial infant cereal was the food most commonly given, similar to practices reported for urban areas [12, 15] and dissimilar to practices reported for rural areas. [14] [15] [16] Second to infant cereal, breastfeeding mothers from Avian Park and Zwelethemba gave formula milk in addition to breastmilk.
Conclusion
Mothers from Avian Park and Zwelethemba applied suboptimal infant feeding practices. Breastfeeding initiation rates were lower than national rates, [21] while, similar to national figures, EBF was a rare practice. [8, 9] Water, formula milk and commercial infant cereal were introduced at a young age. Formula-feeding practices proved to be poor due to a struggle to afford enough formula milk. SA has yet to improve significantly its infant and child mortality rates and alternative approaches to improving EBF rates are needed. We recommend testing different combinations of health-facility and community-based interventions, using rigorous research designs, to improve a practice embedded in traditional beliefs and conventional systems.
